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COMMUNICATION APPARATUS CAPABLE OF REGISTERING ID CODES 
APPROPRIATED TO PORTABLE TRANSMITTERS BY OPERATING THE 

TRANSMITTERS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication 
apparatus, and particularly relates to a communication 
apparatus wherein information signals containing ID 
(Identification) code are transmitted from a portable 
transmitter, and a controlled device is controlled in the 
event that the ID code within the information signals 
received with a receiver match a registered reference code, 
wherein the ID code of the portable transmitter is 
registered by the user. 

2, Description of the Related Art 

Keyless entry devices for automobiles are known as an 
example of communication apparatuses comprising a portable 
transmitter and a receiver, wherein upon transmitting of 
information signals containing ID code by operating the 
operating unit of the portable transmitter, the ID code is 
extracted from the information signals received at the 
receiver side, and wherein the controlled device can be 
controlled in the event that that ID code matches the 
reference code already registered thereto. 
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With such keyless entry devices, each user carries the 
portable transmitter, and the receiver is installed in the 
vehicle . 

Fig. 9 is a block diagram illustrating an example of 
the configuration of a portable transmitter used with a 
known keyless entry device, and Fig. 10 is a block diagram 
illustrating an example of the configuration of a receiver 
used with a known keyless entry device. 

As shown in Fig. 9, the portable transmitter 70 is 
provided with an operating switch unit 71 having one or more 
operating switches, a function code converting unit 72, a 
transmitting code converting unit 73, an ID code storing 
unit 74, a transmitting unit 75, and a transmitting antenna 
76. These components 71 through 7 6 are connected as shown 
in Fig. 9. 

Also, the receiver 80 is provided with a receiving unit 
81, a signal processing unit 82, a reference code storing 
unit 83, a function code storing unit 84, a control signal 
generating unit 85 which is built into the signal processing 
unit 82, an automobile ignition key 86, and a receiving 
antenna 87, wherein the signal processing unit 82 and the 
control signal generating unit 85 are built into the control 
unit (CPU) , and the reference code storing unit 83 and 
function code storing unit 84 are built into the EEPROM. 
These components 81 through 87 are connected as shown in Fig. 
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10. 

The portable transmitter 70 and the receiver 80 with 
the above configurations each operate as described next. 

First, with regard to the portable transmitter 70, the 
operating switch unit 71 generates various types of switch 
information for performing operations of controlled 
mechanisms of the vehicle, for example, locking or unlocking 
the doors, opening the trunk, and so forth, by the user 
operating desired operating switches. The function code 
converting unit 72 converts the switch information output 
from the operating switch unit 71 into function code 
corresponding to the information contents thereof. The ID 
code storing unit 74 stores ID code unique to each portable 
transmitter 70. The transmitting code converting unit 73 
forms a transmitting code wherein a header code and an end 
code and the like are added to the function code output from 
the function code converting unit 72 and the ID code read 
out from the ID code storing unit 74. The transmitting unit 
75 converts the transmitting code formed by the transmitting 
code converting unit 73 into transmitting signals carried by 
electromagnetic waves or the like, and transmits the 
transmitting signals through the transmitting antenna 76. 

On the other hand, with regard to the receiver 80, the 
receiving unit 81 receives the transmitting signals through 
the receiving antenna 87, and restores the transmitting code. 
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The signal processing unit 82 compares the ID code within 
the transmitting code with the reference code stored in the 
reference code storing unit 83, and in the event that a 
match between the ID code and the reference code is 
confirmed, the collation is performed between the function 
code within the transmitting code and the function code 
stored in the function code storing unit 84. The control 
signal generating unit 85 generate control signals 
corresponding to the function code matched by collation. 
The control signal is supplied to the corresponding 
controlled mechanism of the vehicle, such as the door for 
example, and the door is locked or unlocked. 

In this case, the ID code appropriated to each portable 
transmitter 70 in the known keyless entry device is stored 
in the ID code storing unit 74 of the portable transmitter 
70 at the time of manufacturing and is unique to the 
portable transmitter 70, and the reference code stored in 
the reference code storing unit 83 of the receiver 80 is 
stored as the reference code by extracting the ID code 
transmitted from the portable transmitter 70 and writing the 
extracted ID code to the reference code storing unit 83. 

Generally, users using a keyless entry device prefer 
that there is no compatibility between the portable 
transmitter 70 of the user and the portable transmitter 70 
of others, so the ID code of the portable transmitter 70 of 
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the user must differ from the ID code of the portable 
transmitter 70 of others. 

One problem is that the portable transmitter 70 of the 
known keyless entry device requires an ID code writing 
device, since ID codes which differ for each vehicle are 
written to the ID code storing units 74 by the manufacturer 
at the time of manufacturing. An additional problem is that 
ID code management becomes complicated. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
known portable transmitter and receiver combination, and it 
is an object thereof to provide a communication apparatus 
enabling ID codes appropriated to portable transmitters to 
be registered by operating the portable transmitter. 

In order to achieve the above objects, a first aspect 
of the present invention is a communication apparatus 
including: a portable transmitter, having at least one 
operating switch, a first storing unit wherein an ID code is 
registered, a first control unit, and a transmitting unit. 
The ID code is made up of a plurality of ID code sections, 
each ID code section corresponding to an operation of the 
operating switch. The portable transmitter also comprises 
an ID registration mode setting mechanism. When the first 
control^ unit is set to the ID registration mode by the ID 
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registration mode setting mechanism and the operating switch 
is operated, the ID code sections are supplied to the first 
storing unit to register as the ID code. 

In other embodiments, the operating switch may be 
operated multiple times and/or the ID code sections may be 
supplied sequentially to the first storing unit. 

Also, in order to achieve the above objects, a second 
aspect of the present invention is a communication apparatus 
including: a portable transmitter, having at least one 
operating switch, a first storing unit wherein an ID code is 
registered, a second storing unit, a first control unit, and 
a transmitting unit. The ID code is made up of a plurality 
of ID code sections, each ID code section corresponding to 
an operation of the operating switch. The portable 
transmitter also comprises an ID registration mode setting 
mechanism. When the first control unit is set to the ID 
registration mode by the ID registration mode setting 
mechanism and the operating switch is operated, the ID code 
section is stored in the second storing unit, and at the 
point that all ID code sections are stored in the second 
storing unit, the all ID code sections are joined and 
transferred to the first storing unit, to register as the ID 
code . 

Further, in order to achieve the above objects, a third 
aspect of the present invention is a communication apparatus 



including: a portable transmitter, having at least one 
operating switch, a first storing unit wherein an ID code is 
registered, a second storing unit, a first control unit, and 
a transmitting unit. The ID code is made up of a plurality 
of ID code sections, each ID code section corresponding to 
an operation of the operating switch. The portable 
transmitter comprises an ID registration mode setting 
mechanism. When the first control unit is set to the ID 
registration mode by the ID registration mode setting 
mechanism and the operating switch is operated, all ID code 
sections are stored in the second storing unit except for 
the last ID code section, and at the point that the last ID 
code section ds formed, the ID code sections stored in the 
second storing unit are read out, the read ID code sections 
and the last ID code section are joined and transferred to 
the first storing unit, to register as the ID code. 

According to the first aspect, ID code registration can 
be made from the portable transmitter by operation of the 
user, and in this case, the ID code to be registered is a 
random code due to the switch operation timing, so a 
portable transmitter having no compatibility between the 
portable transmitter of the user and the portable 
transmitters of others can be obtained. 

Also, according to the second aspect, the formed ID 
code sections are sequentially stored in a second storing 



- 8 - 

unit formed of RAM, and at the point that all ID code 
sections are stored in the second storing unit, all ID code 
sections are joined and read out from the second storing 
unit, and transferred and registered as ID code to the first 
storing unit, so in the event that ID code registration has 
been aborted, all that is necessary is to erase the ID code 
sections stored in the RAM, so there is no effect on the 
first storing unit. 

Also, according to the third aspect, the formed ID code 
sections are sequentially stored in a second storing unit 
formed of RAM, and at the point that the last ID code 
section is formed, the ID code sections stored in the second 
storing unit are read out from the second storing unit and 
joined with the last ID code section, and transferred and 
registered as ID code to the first storing unit, so the 
process of storing and reading the last ID code section to 
and from the second storing unit can be omitted, which is 
efficient . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block configuration diagram illustrating a 
first embodiment of the communication apparatus according to 
the present invention, and illustrates the configuration of 
the portable transmitter; 

Fig. 2 is a block configuration diagram illustrating an 



embodiment of the communication apparatus according to the 
present invention^ and illustrates the configuration of the 
receiver; 

Fig. 3 is an explanatory diagram illustrating an 
example of the operating procedures for registering an ID 
code to the ID code storing unit of the portable transmitter 
shown in Fig. 1; 

Fig. 4 is an explanatory action diagram illustrating an 
example wherein an ID code cannot be registered, at the time 
of registering an ID code to the ID code storing unit of the 
portable transmitter; 

Fig. 5 is a block configuration diagram illustrating a 
second embodiment of the communication apparatus according 
to the present invention, and is a block diagram 
illustrating the configuration of the portable transmitter; 

Fig. 6 is an explanatory diagram illustrating an 
example of the operating procedures for registering the ID 
code to the ID code storing unit with the portable 
transmitter shown in Fig. 5; 

Fig. 7 is an explanatory diagram illustrating an 
example of the operating procedures for registering an ID 
code to the lUD code registering unit of the portable 
transmitter in a third embodiment of the communication 
apparatus according to the present invention; 

Fig. 8 is an explanatory diagram illustrating an 



example of the operating procedures for writing a reference 
code to the reference code storing unit of the receiver, 
using the portable transmitter: 

Fig. 9 is a block diagram illustrating an example of 
the configuration of a portable transmitter used with a 
known keyless entry apparatus; and 

Fig. 10 is a block diagram illustrating an example of 
the configuration of a receiver used with a known keyless 
entry apparatus. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following is a description of the embodiments of 

the present invention, with reference to the drawings . First 
Embodiment 

Figs. 1 and 2 are block diagrams illustrating a first 
embodiment of the communication apparatus according to the 
present invention, wherein Fig, 1 is a block diagram 
illustrating the configuration of the portable transmitter 
10, and Fig. 2 is a block diagram illustrating the 
configuration of the receiver 20, illustrating an example of 
a keyless entry device wherein the communication apparatus 
is made up of a portable transmitter 10 and a receiver 20. 

As shown in Fig. 1, the portable transmitter 10 is 
provided with an operating switch unit (operating SW) 1 
having one or more operating switches, a control unit (first 



control unit) (CPU) 2, a transmitting unit 3, an EEPROM 
(first storing unit) 4, a display unit 5, and a transmitting 
antenna 6. In this case, the operating switch unit 1 
comprises a door lock switch li, door unlock switch Izr trunk 
open switch I3, panic switch I4/ and so forth. The control 
unit 2 comprises a function code converting unit 2i, a 
transmitting code forming unit 22, a mode control unit 23^ an 
ID code generating unit 24, a clock signal generating unit 2s 
and a counter 2e. The EEPROM 4 has a built-in ID code 
storing unit 4i. The display unit 5 is provided with at 
least one light-emitting diode (LED) . 

The operating switch unit 1, control unit 2^ 
transmitting unit 3, EEPROM 4, ID code storing unit 4i, 
display unit 5, and transmitting antenna 6, are connected as 
shown in Fig. 1. Also, the door lock switch li, door unlock 
switch I2, trunk open switch I3, and panic switch I4 of the 
operating switch unit 1 are connected as shown in Fig. 1, 
and the function code converting unit 2i, transmitting code 
forming unit 22, mode control unit 23, ID code generating 
unit 24, clock signal generating unit 2sr and counter 2e of 
the control unit 2 are also connected as shown in Fig. 1. 

On the other hand, as shown in Fig. 2, the receiver 20 
comprises a receiver 11, control unit (second control unit) 
(CPU) 12, EEPROM (second storing unit) 13, and receiving 
antenna 14. In this case, the control unit 12 has a built- 
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in signal processing unit 12i. The signal processing unit 
12i has a built-in control signal generating unit 122, to 
which signals from an external ignition key 15 are input. 
The EEPROM 13 has built-in reference code storing unit 13i 
and function code storing unit 132- 

Then, the receiving unit 11, control unit 12, EEPROM 13, 
receiving antenna 14, and ignition key 15, are connected as 
shown in Fig. 2. Also, the signal processing unit 12i and 
control signal generating unit 122 of the control unit 12 
are connected as shown in Fig. 2, and the reference code 
storing unit 13i and function code storing unit 132 of the 
EEPROM 13 are also connected as shown in Fig. 2. 

Now, at the point that the user has obtained the 
portable transmitter 10 and receiver 20 of the above 
configuration (point of product purchase) , no ID code has 
yet been registered to the ID code storing unit 4i of the 
portable transmitter 10, nor has a reference code been 
registered to the reference code storing unit 13i of the 
receiver 20. Accordingly, there is the need for the user to 
register an ID code to the ID code storing unit 4i of the 
portable transmitter 10, and use the portable transmitter 10 
to which the ID code has been registered to store the 
reference code in the reference code storing unit 13i of the 
receiver 20, before using the portable transmitter 10 and 
receiver 20 . 
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Fig. 3 is an explanatory diagram illustrating an 
example of the operating procedures at the time of 
registering the ID code to the ID code storing unit 4i with 
the portable transmitter 10 shown in Fig. 1. 

The operating procedures for registering the ID code to 
the ID code storing unit 4i of the portable transmitter 10 
will now be described using the explanatory diagram shown in 
Fig. 3, 

The user performs a predetermined operation using one 
or more operating switches of the operating switch unit 1 of 
the portable transmitter 10, e.g., first operating the trunk 
opening switch I3, and within 100 milliseconds of this 
operation presses both the trunk opening switch I3 and the 
door lock switch li for 1 second or more, whereby the mode 
control unit 2^ detects that this predetermined operation , 
has been made, and sets the control unit 2 in the ID 
registration mode. Once the control unit 2 is set in the ID 
registration mode, the counter 2e is reset, the first count 
of clock signals supplied from the clock signal generating 
unit 25 is started at the counter 2^, and a first pulse 
signal is supplied to one LED of the display unit 5 form the 
mode control unit 23, e.g., the red LED. The red LED is lit 
multiple times for 200 milliseconds at 500 millisecond 
intervals due to the first pulse signals being supplied, 
thereby notifying the user that the portable transmitter 10 



has been set in the ID registration mode. Incidentally, -the 
intermittent lighting of the red LED continues as along as 
the portable transmitter 10 is set in the ID registration 
mode - 

Next, the user operates the latter-operated switch of 
the operating switch unit 1 of the portable transmitter 10, 
the door lock switch li for example, for 100 milliseconds or 
longer, following which the operation is stopped, which 
causes a second pulse signal to be supplied to another LED 
of the display unit 5 from the ID code generating unit 2^, 
e.g., the green LED, and the green LED is lit for 500 
milliseconds only one time. Then, at the point that the 
lighting of the green LED is finished, the first count value 
of the clock signal is determinated at the counter 2^, the 
determinated count value is supplied to the ID code storing 
unit 4i of the EEPROM 4 through the ID code generating unit 
24, and is stored as the first ID code section. At this time, 
the counter 2^ is reset, subsequently starts the second 
count of clock signals being supplied, and the first pulse 
signals are supplied multiple times from the ID code 
generating unit 24 to the red LED as in the case above, so 
that the red LED is lit intermittently. 

Next, the user operates the door lock switch li again 
for 100 milliseconds or more, and then stops the operation, 
which causes the second pulse signal to be supplied from the 
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ID code generating unit 2^ to the green LED again, and the 
green LED is lit for 500 milliseconds only one time. Then, 
at the point that the lighting of the green LED is finished 
this time, the second count value of the clock signal is 
determinated at the counter 2^, the determinated count value 
is supplied to the ID code storing unit 4i through the ID 
code generating unit 24, and is stored as the second ID code 
section. At this time also, the counter 2e is reset, 
subsequently starts the third count of clock signals being 
supplied, and the red LED is lit intermittently. 

Next,, the user operates the door lock switch li for the 
third time for 100 milliseconds or more, and then stops the 
operation, which causes the second pulse signal to be 
supplied from the ID code generating unit 2^ to the green 
LED, and the green LED is lit for 1 second only one time, 
which is a longer time than the previous two times. Then, 
at the point that the lighting of the green LED is finished 
this time, the third count value of the clock signal is 
determinated at the counter 26/ the determinated count value 
is supplied to the ID code storing unit 4i through the ID 
code generating unit 24, and is stored as the third ID code 
section . 

The first through third ID code sections stored in the 
ID code storing unit 4i form one ID code as a whole. 

In this case, the first through third ID code sections 



sequentially stored in the ID code storing unit 4i (three 
count values) are each made up of 8 bits, and one of the 256 
combinations for data values from 00000000 through 11111111 
is stored in the ID code storing unit 4i for each ID code 
section . 

Following resetting of the counter 2^, the first count 
of the clock signal performed by the counter 2^ sequentially 
changes from 00000000 to 11111111 each time a clock signal 
is applied, returns to 00000000 when 11111111 is reached, 
and then changes again toward 11111111 . Then, when the 
first lighting of the green LED ends, the count value of the 
counter 2^ is stored in the ID code storing unit 4i as the 
first code section. 

Subsequently, the counter 2^ is reset, and the second 
and third counts of the clock signal performed by the 
counter 2^ act in the same manner as with the previous case, 
and when the second lighting of the green LED ends, the 
count value of the counter 2^ is stored in the ID code 
storing unit 4i as the second code section, and when the 
third lighting of the green LED ends, the count value of the 
counter 2$ is stored in the ID code storing unit 4i as the 
third code section. 

In this way, the first through third code sections 
(count values) stored in the ID code storing unit 4i of the 
portable transmitter 10 according to the first present 
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embodiment are set randomly by switch operation timing by 
the user. Accordingly, with regard to the ID code formed by' 
the entirety of the first through third code sections, the 
probability that the ID code registered to one portable 
transmitter 10 and the ID code registered to another 
portable transmitter 10 using the same registering means 
match is extremely small, and thus a portable transmitter 10 
with no compatibility can be obtained. 

In this case, with the portable transmitter 10, in the 
event that the control unit 2 enters the ID registration 
mode and 10 seconds elapse, the control unit 2 automatically 
reverts from the ID registration mode to the normal mode, 
and the blinking of the red LED on the display unit 5 ends. 

Then, as shown in Fig. 3, at the point that the third 
count value is determinated and the third lighting of the 
green LED ends, and registration of the ID code is performed 
to the ID code storing unit 4i, the control unit 2 reverts 
from the ID registration mode to the normal mode even in the 
event that 10 seconds have not elapsed since being set to 
the ID registration mode. 

Next, Fig. 4 is an action describing diagram 
illustrating an example of a case wherein the ID code cannot 
be registered at the time of registering the ID code to the 
ID code storing unit 4i of the portable transmitter 10. 

The action in the event that the ID code cannot be 
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registered will be described with reference to Fig. 4. 

As shown in Fig. 4, the operating procedures up to the 
control unit 2 of the portable transmitter 10 being set to 
the ID registration mode by execution of predetermined 
operations of the operating switch unit 1 by the user, are 
the same as the operating procedures already described with 
reference to Fig. 3. 

Next, the user operates the latter-operated switch of 
the operating switch unit 1 of the portable transmitter 10, 
the door lock switch li for example, for 100 milliseconds or 
longer, following which the operation of the door lock 
switch li is stopped, which causes a second pulse signal to 
be supplied to the green LED of the display unit 5 from the 
ID code generating unit 2^r and the green LED is lit for 500 
milliseconds. Then, at the point that the lighting of the 
green LED is finished, the first count value of the clock 
signal is determinated at the counter 2^, the determinated 
count value is supplied to the ID code storing unit 4i 
through the ID code generating unit 24, and is stored as the 
first ID code section in the ID code storing unit 4i. At 
this time, the counter 2^ is reset, subsequently starts the 
second count of clock signals being supplied, and the first 
pulse signals are supplied multiple times from the ID code 
generating unit 2^ to the red LED as in the case above, so 
that the red LED is lit intermittently. 
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Subsequently, in the event that the user does not 
operate the latter-operated switch of the operating switch 
unit 1 of the portable transmitter 10, the door lock switch 
li for example, and 10 seconds elapse since the control unit 
2 has been set to the ID registration mode, the control unit 
2 automatically reverts from the ID registration mode to the 
normal mode. At this time, only the first count value of 
the clock signal is determinated, and the second and third 
count values are not determinated, so the ID code generating 
unit 24 discards the first ID code section (first count 
value) stored in the ID code storing unit 4i, and there is 
no registration of ID code made to the ID code storing unit 
4i. 

Another state wherein the ID code is not registered to 
the ID code storing unit 4i is a case wherein the first and 
second count values are each determinated, following which 
the control unit 2 automatically reverts from the ID 
registration mode to the normal mode. 
Second Embodiment 

Next, Fig. 5 is a block diagram illustrating a second 
embodiment of the communication apparatus according to the 
present invention, and is a block diagram illustrating the 
configuration of a portable transmitter 10'. 

As shown in Fig. 5, the only difference between the 
configuration of the portable transmitter 10' according to 
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the second embodiment (hereafter referred to as "portable 
transmitter 10'") and the configuration of the portable 
transmitter 10 according to the first embodiment (hereafter 
referred to as "portable transmitter 10") is that the 
portable transmitter 10' is provided with RAM (temporary 
storing unit, i.e,, second storing unit) 7, and the RAM 7 is 
joined with the ID code generating unit 2^, whereas the 
portable transmitter 10 does not have such a RAM 1, and 
other wise there is no configuration difference between the 
portable transmitter 10' and the portable transmitter 10. 
Accordingly, further description of the configuration of the 
portable transmitter 10' will be omitted. 

Also, the configuration of the receiver 20 in the 
second embodiment is the same as the configuration of the 
receiver 20 according to the first embodiment shown in Fig. 
2, so the receiver 20 according to the second embodiment is 
omitted from the drawings. 

With the portable transmitter 10' having the above 
configuration, description of the operating procedures for 
registering the ID code to the ID code storing unit 4i 
(first storing unit) with reference to Fig. 3 is as follows. 

The series of actions up to the control unit 2 of the 
portable transmitter 10 being set to the ID registration 
mode by the user executing predetermined operations of the 
operating switch unit 1 is the same as the series of actions 
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already described with reference to Fig. 3. 

Next, the series of actions of the user operating the 
latter-operated switch of the operating switch unit 1 of the 
portable transmitter 10 and the subsequent ending of 
operation of the switch leading up to the determinating of 
the first count value of the clock signal at the counter 26, 
is also the same as the series of actions already described 
with reference to Fig. 3. 

Then, at the point that the first count value is 
determinated, the determinated count value is supplied to 
the RAM 7 through the ID code generating unit 2^, and is 
stored in the first storing area of the RAM 7 as the first 
ID code section. Subsequently, the counter 2^ is reset, then 
starts the second count of clock signals being supplied, and 
the first pulse signals are supplied multiple times from the 
ID code generating unit 2^ to the red LED as in the case 
above, so that the red LED is lit intermittently. 

Next, the series of actions of the user operating the 
latter-operated switch of the operating switch unit 1 of the 
portable transmitter 10 the second time, and the subsequent 
ending of operation of the switch leading up to the 
determinating of the second count value of the clock signal 
at the counter 2^, is also the same as the series of actions 
already described with reference to Fig. 3. 

Then, at the point that the second count value is 
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determinated, the count value is supplied to the RAM 7 
through the ID code generating unit 24, and is stored in the 
second storing area of the RAM 7 as the second ID code 
section. Subsequently, the counter 2^ is reset, then starts 
the third count of clock signals being supplied, and the 
first pulse signals are supplied multiple times from the ID 
code generating unit 2^ to the red LED as in the case above, 
so that the red LED is lit intermittently. 

Next, the series of actions of the user operating the 
latter-operated switch of the operating switch unit 1 of the 
portable transmitter 10 the third time, and the subsequent 
ending of operation of the switch leading up to the 
determinating of the third count value of the clock signal 
at the counter 2^, is also the same as the series of actions 
already described with reference to Fig. 3. 

Then, at the point that the third count value of the 
clock signal is determinated, the count value is supplied to 
the RAM 7 through the ID code generating unit 24, and is 
stored in the third storing area of the RAM 7 as the third 
ID code section. 

Then, once the first through third ID code sections are 
each stored in the first through third storing areas of the 
RAM 7, the ID code generating unit 2^ reads out and joins 
the first through third ID code sections from the RAM 7, the 
joined first through third ID code sections are transferred 



and supplied to the ID code storing unit 4i of the EEPROM 4 
as an ID code, and thus registered. 

In this case, the first through third ID code sections 
sequentially stored in the first through third storing areas 
of the RAM 7 (three count values) are each made up of 8 bits 
as with the above first embodiment, and one of the 256 
combinations for data values from 00000000 through 11111111 
is stored in the first through third storing areas. 

Incidentally, with the above embodiment, first through 
third storing areas are provided in the RAM 7 of the 
portable transmitter 10', and the first through third ID 
code sections are respectively stored in the first through 
third storing areas in sequence, following which the first 
through third ID code sections are read out and joined, and 
registered to the ID code storing unit 4i as an ID code. 
Third Embodiment 

Conversely, a third embodiment which has the same 
configuration as that of the second embodiment shown in Fig. 
5 registers ID codes by the operation shown in Fig. 7. That 
is to say, only first and second storing areas are provided 
in the RAM 7, and the first and second ID code sections are 
respectively stored in the first and second storing areas in 
sequence, following which, at the point that the third count 
value is determinated by the ID code generating unit 24, and 
the third ID code section is thus obtained, this third ID 
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code section is not stored in the RAM 7 but rather held in 
the ID code generating unit 2^, and at the point that the 
first ID code section and second ID code section are read 
out from the RAM 7 the third ID code section is joined to 
the read first ID code section and second ID code section so 
as to form an ID code, and this ID code is stored and 
registered to the ID code storing unit 4i. 

In this case, in the event that the number of ID code 
sections making up the ID code is 4 or more, the ID code 
sections excluding the last ID code section are sequentially 
stored in the RAM 7, and at the point that the last ID code 
is obtained, this last ID code is not stored in the RAM 7 
but rather held in the ID code generating unit 24, and at 
the point that the ID code sections excluding the last ID 
code section are read out from the RAM 7 the last ID code 
section is joined to the read ID code sections so as to form 
an ID code, and this ID code is stored and registered to the 
ID code storing unit 4i. 

Also, with this portable transmitter 10' as well, in 
the event that 10 seconds elapse since the control unit 2 
has been set to the ID registration mode, or in the event 
that registering of the ID code to the ID code storing unit 
4i is completed, the control unit 2 automatically reverts 
from the ID registration mode to the normal mode. 

In this way, in the second and third embodiments as 
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well, the first through third code sections (count values) 
stored in the RAM 7 are set randomly by the operating timing 
of switch operations made by the user, and the setting 
values cannot be selected at will. Accordingly, the - 
probability that the ID code obtained by joining the first 
through third code section which is registered to one 
portable transmitter 10^ and an ID code registered to 
another portable transmitter 10' using the same registering 
means match is extremely small, and thus a portable 

transmitter 10' with no compatibility can be obtained. 

On the other hand, an example of the action in the 

event that the ID code cannot be registered to the ID code 

storing unit 4i with the portable transmitter 10' will now 

be described. 

That is, with the fist embodiment shown in Fig. 4, the 
storing unit where the count value is stored is RAM 7 
instead of the EEPROM 4, and except for the fact that the ID 
code sections stored in the RAM 7 are discarded in the event 
that ID code registration is aborted, the procedures are the 
same . 

Now, though the arrangement of the operating procedures 
for setting the first control unit 2 of the portable 
transmitter 10 and 10' to the ID registration mode according 
to the first through third embodiments involve a switch of 
the operating switch unit 1 being operated while another 
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switch is being operated, the operating procedures for 
setting the first control unit 2 of the portable transmitter 
10 and 10' to the ID registration mode according to the 
present invention are not restricted to such, rather, an 
arrangement may be made wherein two or more switches are 
operated in a predetermined order, e.g., the door lock 
switch li being operated first and then the trunk 
opening/closing switch I3 being operated, following which 
the door unlock switch I2 is operated, or, an arrangement 
may be made wherein operating of a specified one switch is 
repeatedly executed for a predetermined amount of time or 
longer, e.g., the door unlock switch I2 being operated for 
one second following which the door unlock switch I2 is 
operated for one second with a one second interval 
therebetween. 

Also, according to the first through third embodiments, 
the door lock switch li used for setting the ID registration 
mode is also used for determinating the count value, but 
there is no particular need to use the same switch for these 
switches. Which switch is to be used for the determining of 
the three count values can be decided arbitrarily, and there 
is no difference distinguished according to which switch is 
operated. In this case, arranging such that the count value 
is determinated by randomly selecting and operating the 
switches at the time of determinating the three count values 
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does away with the need for requesting the user to take 
great care. 

On the other hand, as with the first through third 
embodiments, stipulating that only one switch is used can 
prevent an ID code being registered by unintentional 
operation of switches, and stipulating that particular 
switches be used for each of the three count determinating 
operations allows ID code registration to be performed in an 
even more sure manner. 

Further, an example has been described with regard to 
the first through third embodiments wherein the count of the 
counter 2^ is stopped by operating a switch, and resetting 
the counter 2^ each time determinating of a count value is 
performed, but an arrangement may be made wherein the 
counter 2^ is not reset but continues to count. 

In this case, the cycle time for the count of the 
counter 2^ can be set arbitrarily, but setting the cycle 
time at approximately 500 milliseconds allows early 
operations by the user to be dealt with sufficiently, and 
also allows ID code with excellent randomness to be 
registered . 

The operating (lit) time and operating (lit) intervals 
shown in Figs. 3, 6, and 7, with regard to the first through 
third embodiments are nothing more than an example thereof, 
and the operating (lit) time and operating (lit) intervals 
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may be changed arbitrarily. 

l^ext. Fig. 8 is an explanatory diagram illustrating an 
example of the operating procedures for writing the 
reference code to the reference code storing unit lOi of the 
receiver 20 using the portable transmitter 10 or portable 
transmitter 10'. 

The operating procedures for writing the reference code 
to the reference code storing unit lOi of the receiver 20 
will be described with reference to Fig. 8. In the case of 
this operation, there is no difference between the portable 
transmitter 10 and the portable transmitter 10', so the 
operations using the portable transmitter 10 will be 
described representatively. 

The user carries the portable transmitter 10, switches 
the ignition key 15 of the vehicle from the accessory (ACC) 
position to the on (ON) position, and supplies a key input 
pulse to the signal processing unit 12i. Next, the user 
presses one of the switches of the operating switch unit 1 
of the portable transmitter 10 within a time Tl from the key 
input pulse being supplied to the signal processing unit 12i, 
and following the ID code "a" obtained by that operation 
being converted to a transmitting code, this is transmitted 
from the portable transmitter 10 as a transmitting signal. 
The receiver 20 receives this transmitting signal with the 
receiving unit 11 and supplies it to the signal processing 
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unit 12i, following which the ID code "a" within the 
transmitting code is extracted. Next, the user switches the 
ignition key 15 from the ON position to the ACC position 
within a time T2 from the ending of the switch operation, 
thereby stopping the key input pulse from being supplied to 
the signal processing unit 12i. At this point, the flow 
returns to the initial state, thus completing the first 
action cycle. 

Next, within a time T3 from the stopping the supplying 
of the key input pulse in the first action cycle, the user 
operates the ignition key 15 and the switch of the portable 
transmitter 10 in the same manner as with the first action 
cycle, and the second action cycle is completed through the 
same action series as that of the first action cycle. 

Next, the same operation is performed in the third 
action cycle and the fourth action cycle. In this case, in 
the fourth action cycle, the action form is the same as that 
of the first through third action cycles up to the 
extracting of the ID code "d" within the transmitting code 
with the signal processing unit 9i within the time Tl from 
the starting of supplying the key pulses, but the operating 
mode of the control unit 12 including the signal processing 
unit 12i is converted from the normal action mode to the 
reference code writing mode at the point that the time T4 
has elapsed from stopping the supplying of the ID code "d". 
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and subsequently writing of the reference code can be 
performed. 

The operating procedures for writing the reference code 

are as follows. 

Following the operating mode of the control unit 12 
being converted to the reference code writing mode, the user 
operates the portable transmitter 10 for writing the 
reference code, transmits a transmitting code containing the 
ID code "e" as transmitting signals, and sends this to the 
receiver 20. At the point that the transmitting code is 
supplied to the signal processing unit 12i of the receiver 
20 while the key input pulse is being supplied, the ID code 
"e" within the transmitting code is supplied to the 
reference code storing unit 13i as the reference code within 
the time T4 from the stopping of supplying the transmitting 
code, and the first reference code is written to the 
reference code storing unit 13i. At this time, the fact that 
the writing of the reference code has been performed 
correctly is notified to the user by creating a door locked 
state or door unlocked state for a time T5. 

Next, in the event that the user desires to write a 
reference (ID) code (second reference code) for another 
portable transmitter 10, the user operates this portable 
transmitter 10 in the same manner as the previous case, and 
writes the second reference code to the reference code 
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storing unit 13i. 

Subsequently, in the same way, in the event that there 
are other portable transmitters 10 to write reference code 
for, the user performs the same operating processes for 
writing reference code as above, which writes the reference 
codes to the reference code storing unit 13i. 

In this case, the control unit 12 automatically reverts 
from the reference code writing mode to the normal action 
mode following elapsing of a set time T6 from being set to 
the reference code writing mode. 

In this case, suitable time ranges for the times Tl, T2, 
T3, T4, T5, and T6 are shown in Fig. 8, but the times Tl 
through T6 are not necessarily restricted to the time ranges 
shown . 

Incidentally, the above description is regarding a case 
wherein reference codes are written to the reference code 
storing unit 13i of the receiver 20 using portable 
transmitters 10, but reference codes can be written in the 
same manner using portable transmitters 10', as well. 

Next, description will be made regarding the operation 
(normal operation) carried out between the portable 
transmitter 10 and the receiver 20 in the event that an ID 
code is registered in the ID code storing unit 4i of the 
portable transmitter 10 (or portable transmitter 10') and a 
reference code corresponding to the ID code is registered in 
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the reference code storing unit lOi of the receiver 20. 

In the event that the user operates one of the 
operating switches on the operating switch unit 1, e.g., the 
door lock switch li for locking the doors of the vehicle, 
lock switch information indicating that the operation has 
been made from the lock switch li is output, and supplied to 
the function code converting unit 2i. Upon receiving the 
lock switch information, the function code converting unit 
2i converts the lock switch information into a corresponding 
function code and supplies this to the transmitting code 
forming unit 22. Once the function code is supplied, the 
transmitting code forming unit 22 adds to the function code 
ID code unique to the portable transmitter 10 read from the 
ID code storing unit 4i, header code, end code, etc., 
thereby forming a transmitting code, and the formed 
transmitting code is supplied to the transmitting unit 3- 
The transmitting unit 3 forms transmitting signals of the 
supplied transmitting code being carried by wireless signals 
such as radio waves, and the transmitting signals are 
transmitted from the transmitting antenna 6. 

On the other hand, once the receiver 20 receives the 
transmitting signals from the portable transmitter 10 with 
the receiving antenna 14, the transmitting signals are 
supplied to the receiving unit 11 as received signals, the 
receiving unit 11 restores the transmitting code within the 



received signals, and the obtained transmitting code is 
supplied to the signal processing unit 12i. The signal 
processing unit 12i extracts the ID code within the supplied 
transmitting code, and compares the extracted ID code with 
the reference code registered in the reference code storing 
unit 13i. In the event that the ID code and the reference 
code match, the function code in the transmitting code is 
collated with the various function codes stored in the 
function code storing unit 132- The control signal 
generating unit 122 generates control signals according to 
the function code which has been matched by collation, which 
in this case is a control signal for locking the vehicle 
doors, whereby the doors are locked by this control signal. 

Also, in the event that other operating switches on the 
operating switch unit 1 are operated, e.g., the unlock 
switch I2 for unlocking the doors of the vehicle, function 
operations corresponding to the operating switch are carried 
out at the vehicle. 

Incidentally, though the above description of the above 
embodiments has been made with reference to an example of a 
keyless entry device for the communication apparatus, the 
communication apparatus according to the present invention 
is by no means restricted to a keyless entry device; rather, 
the present invention can be applied to other apparatuses 
which have a portable transmitter and a receiver, and which 
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resemble a keyless entry device. 

Thus^ according to the first aspect of the present 
invention, ID code registration can be made from the 
portable transmitter by operation of the user, and in this 
case, the ID code to be registered is a random code due to 
the switch operation timing, so a portable transmitter 
wherein there is no compatibility between the portable 
transmitter of the user and the portable transmitters of 
others can be obtained. 

Also, according to the second aspect of the present 
invention, the formed ID code sections are sequentially 
stored in a second storing unit formed of RAM, and at the 
point that all ID code sections are stored in the second 
storing unit, all ID code sections are joined and read out 
from the second storing unit, and transferred and registered 
as ID code t'o the first storing unit, so in the event that 
ID code registration has been aborted, all that is necessary 
is to erase the ID code sections stored in the RAM, so there 
is no effect on the first storing unit. 

Also, according to the third aspect of the present 
invention, the formed ID code sections are sequentially 
stored in a second storing unit formed of RAM, and at the 
point that the last ID code section is formed, the ID code 
sections stored in the second storing unit are read out from 
the second storing unit and joined with the last ID code 



section,, and transferred and registered as ID code to the 
first storing unit^ so the process of storing and reading 
the last ID code section to and from the second storing unit 
can be omitted, which is efficient. 

Thus, the present invention is a communication 
apparatus that comprises a portable transmitter and a 
receiver. The portable transmitter includes at least one 
operating switch, a storing unit, a control unit, an ID 
registering mode setting mechanism and a transmitting unit. 
The storing unit contains an ID code that has ID code 
sections, each of which corresponds to an operation of the 
operating switch. The ID registering mode setting mechanism 
sets the control unit to an ID registration mode, and 
subsequently when the operating switch is operated the ID 
code sections are supplied to the storing unit to register 
as the ID code. 

However, more than one operating switch may exist 
and/or the operating switch (es) may be operated multiple 
times in a predetermined order or format before the ID code 
sections register as the ID code. Similarly, if the 
operating switch (es) are not operated in the predetermined 
order or format within a set amount of time, the control 
unit may revert out of the ID registration mode. 

The portable transmitter may have an additional storage 
unit that stores either all of the ID code sections 
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comprising the ID code or all of the ID code sections except 
the last ID code section. In these cases, either when the 
additional storage unit stores all ID code sections, as in 
the former case, or when the additional storage unit stores 
all ID code sections except the last ID code section, as in 
the latter case, the ID code sections are joined and 
transferred to the first storing unit to register as said ID 
code . 

In addition, the ID code sections may be sequentially 
supplied to the storing unit(s). The portable transmitter 
may also comprise a clock generating unit that generates 
clock signals and a counter that counts the clock signals 
and forms the ID code sections from the counter values. An 
LED or other mechanism may be used to notify the user of the 
storage state of the ID code sections. 
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WHAT IS CLAIMED IS: 

1. A communication apparatus, comprising: 
a portable transmitter including: 

at least one operating switch^ 

a first storing unit containing an ID code 
registered therein, the ID code including a plurality of ID 
code sections, each ID code section corresponding to an 
operation of said at least one operating switch, a 
first control unit, 

an ID registering mode setting mechanism to set the 
first control unit to an ID registration mode, and 

a transmitting unit to transmit an electromagnetic 
signal having the ID code; and 
a receiver including: 

a receiving unit to receive the electromagnetic 
signal having the ID code, 

a second storing unit containing a reference 
codestored therein, and 

a control signal generating unit; 
said receiver comparing said ID code within the 
electromagnetic signal with said reference codeand supplying 
control signals from said control signal generating unit to 
a controlled device when said ID code and said reference 



- 38 - 

code match; 

when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism and said at least one operating switch is operated^, 
the ID code sections are supplied to said first storing unit 
to register as said ID code. 

2. A communication apparatus according to claim 1^. 
wherein when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism, said at least one operating switch is operated 
multiple times before the ID code sections register as said 
ID code. 

3. A communication apparatus according to claim 2, 
wherein the ID code sections are sequentially supplied to 
said first storing unit. 

4. A communication apparatus according to claim 1^ 
wherein said ID registration mode setting mechanism 
comprises said at least one operating switch and a mode 
control unit within said first control unit to set the ID 
registration mode from the operation of said at least one 
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operating switch in a predetermined format. 

5. A communication apparatus according to claim 4, 
further comprising at least two operating switches, said ID 
registration mode setting mechanism further comprising 
operation of said at least two operating switches in a 
predetermined order . 

6. A communication apparatus according to claim 1, 
said portable transmitter further comprising: 

a clock generating unit to generate clock signals; and 
a counter to count the clock signals generated by said 

clock generating unit; 

wherein said ID code sections are formed by counter 

values of said counter. 

7. A communication apparatus according to claim 1, 
said portable transmitter comprising a notifying mechanism 
to indicate a storage state of said ID code sections* 

8. A communication apparatus according to claim 7, 
wherein said notifying mechanism is a light-emitting diode. 

9. A communication apparatus according to claim 1^ 
wherein when said first control unit is set to the ID 



registration mode and said at least one operating switch is 
not operated within a predetermined time period;- said first 
control unit reverts out of the ID registration mode. 

10. A communication apparatus according to claim 2, 
wherein when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism and said at least one operating switch is not 
operated multiple times within a predetermined time period;, 
said first control unit reverts out of the ID registration 
mode . 

11. A communication apparatus;, comprising: 
a portable transmitter including: 

at least one operating switch, 

a first storing unit containing an ID code 
registered therein;, the ID code including a plurality of ID 
code sections, each ID code section corresponding to an 
operation of said at least one operating switch;. 

a second storing unit;. 

a first control unit, 

an ID registering^ mode setting mechanism to set the 
first control unit to an ID registration mode, and 

a transmitting unit to transmit an electromagnetic 
signal having the ID code; and 



a receiver including: 

a receiving unit to receive the electromagnetic 
signal having the ID code, 

a third storing^ unit containing a reference code 
stored therein^, and 

a control signal generating unit; 
said receiver comparing said ID code within the 
received said electromagnetic signal with said reference 
codeand supplying control signals from said control signal 
generating unit to a controlled device when said ID code and 
said reference code match; 

when said first control unit is set to the ID 
registration mode by said ID registration mode 
settingmechanism and said at least one operating switch is 
operated , said ID code sections are stored in said second 
storing unit, and when all ID code sections comprising the 
ID code are stored in said second storing unit, said all ID 
code sections are joined and transferred to said first 
storing unitto register as said ID code. 

12. A communication apparatus according to claim 11, 
wherein when said first control unit is set to the ID 
registration mode by said ID registration mode setting 



mechanism^ said at least one operating switch is operated 
multiple times before the ID code sections register as said 
ID code. 

13. A communication apparatus according to claim 12, 
wherein the ID code sections are sequentially stored in said 
second storing unit. 

14. A communication apparatus according to claim 11, 
wherein said ID registration mode setting mechanism 
comprises said at least one operating switch and a mode 
control unit within said first control unit to set the ID 
registration mode from the operation of said at least one 
operating switch in a predetermined format . 

15. A communication apparatus according to claim 14, 
further comprising at least two operating switches, said ID 
registration mode setting mechanism further comprising 
operation of said at least two operating switches in a 
predetermined order . 

15. A communication apparatus according to claim 11, 
said portable transmitter further comprising: 

a clock generating unit to generate clock signals; and 
a counter to count the clock signals generated by said 



clock generating unit; 

wherein said ID code sections are formed by counter 
values of said counter, 

17. A communication apparatus according to claim 11^ 
said portable transmitter comprising a notifying mechanism 
to indicate a storage state of said ID code sections. 

18. A communication apparatus according to claim 17^ 
wherein said notifying mechanism is a light-emitting diode 

19. A communication apparatus according to claim 11, 
wherein when said first control unit is set to the ID 
registration mode and said at least one operating switch i 
not operated within a predetermined time period, said firs 
control unit reverts out of the ID registration mode. 

20. A communication apparatus according to claim 12, 
wherein when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism and said at least one operating switch is not 
operated multiple times within a predetermined, time period 
said first control unit reverts out of the ID registration 
mode . 
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21. A communication apparatus, comprising: 
a portable transmitter including: at least one 

operating switch, 

a first storing unit containing an ID code 
registered therein, the ID code including a plurality of ID 
code sections, each ID code section corresponding to an 
operation of said at least one operating switch, 
a second storing unit, 
a first control unit, 

an ID registering mode setting mechanism to set the 
first control unit to an ID registration mode, and 

a transmitting unit to transmit an electromagnetic 
signal having the ID code; and 
a receiver including: 

a receiving unit to receive the electromagnetic 
signal having the ID code, 

a third storing unit containing a reference code 
stored therein, and 

a control signal generating unit; 
said receiver comparing said ID code within the 
received said electromagnetic signal with said reference 
codeand supplying control signals from said control signal 
generating unit to a controlled device when said ID code and 
said reference code match; 



when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism and said at least one operating switch is operated, 
said ID code sections are stored in said second storing unit 
except for a final ID code section, and when the final ID 
code section is formed, the ID code sections stored in said 
second storing unit are read out, the ID code sections read 
out from said second storing unit and said last ID code 
section are joined and transferred to said first storing 
unit to register as said ID code. 

22. A communication apparatus according to claim 21, 
wherein when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism, said at least one operating switch is operated 
multiple times before the ID code sections register as said 
ID code. 

23. A communication apparatus according to claim 22, 
wherein the ID code sections except for the final ID code 
section are sequentially stored in said second storing unit. 

24. A communication apparatus according to Claim 23, 
wherein said ID registration mode setting mechanism 
comprisessaid at least one operating switch and a mode 



control unit within said first control unit to set the ID 
registration mode from the operation of said at least one 
operating switch in a predetermined format. 

25. A communication apparatus according to Claim 24, 
further comprising at least two operating switches^ said ID 
registration mode setting mechanism further comprising 
operation of said at least two operating switches in a 
predetermined order . 

26. A communication apparatus according to Claim 21, 
said portable transmitter further comprising: 

a clock generating unit to generate clock signals; and 
a counter to count the clock signals generated by said 

clock generating unit; 

wherein said ID code sections are formed by counter 

values of said counter, 

27- A communication apparatus according to Claim 21, 
said portable transmitter comprising a notifying mechanism 
to indicate a storage state of said ID code sections, 

28. A communication apparatus according to Claim 27, 
wherein said notifying mechanism is a light-emitting diode. 

29. A communication apparatus according to claim 21, 
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wherein when said first control unit is set to the ID 
registration mode and said at least one operating switch is 
not operated within a predetermined time period, said first 
control unit reverts out of the ID registration mode. 

30. A communication apparatus according to claim 22, 
wherein when said first control unit is set to the ID 
registration mode by said ID registration mode setting 
mechanism and said at least one operating switch is not 
operated multiple times within a predetermined time period, 
said first control unit reverts out of the ID registration 
mode . 
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ABSTRACT OF THE DISCLOSURE 

A communication apparatus comprises a portable 
transmitter, having operating switches, first and second 
storing units, a first control unit, ID registration mode 
setting unit, and a transmitting unit; and a receiver, 
having a receiving unit, a third storing unit wherein 
reference code is stored, and a control signal generating 
unit. The portable transmitter transmits signals containing 
the ID code, and the receiver supplies control signals to 
controlled mechanisms at the time that the ID code within 
the received signals matches the reference code. The ID code 
is made up of a plurality of ID code sections. When the 
first control unit is set to the ID registration mode and at 
least one operating switch is operated the ID code section 
is eventually registered to the first storing unit as the ID 
code . 
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Declaration and Power of Attorney For Patent Application 






Japanese Language Declaration 








As a below narr.-.d invEn(or. 1 hereby decia; that: 




My residence, post office address and citizenship are as stated 
next to my name. 


t -r-i v7 £(£ HBdb I-' i\.\-f if -AiJI-^Ai-Ol^ 'fTi^lS^^ (~T^ 


1 believe 1 am Ihe original, first and sole inventor (if only one name 

1^ li^toH l'\^1nvA/\ r\rlninsl firf^* 3rfer4 ■ninf' imrArtfrtr /if nliAlr^l 

i» iiaicu oeiowj vi ari u[iyin«i, iirsi dno juini inveniDr \it piufdi 
names are listed below} of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

COMMUNICATION APPARATUS CAPABLE OF 
REGISTERING ID CODES APPROPRIATED TO 
PORTABLE TRANSMITTERS BY OPERATING 
THE TRANSMITTERS 




Ihe specification of which is attached hereto unless the following 
box is checked: 




Q was filed on 

as United States Application Number or 
POT International Application Number 

and was anr>ended on 
Of applicable). 


$r^*^ L T V ^ 6 ^ r tc^H^ L -i 


J hereby state that 1 have reviewed and understand the contents of 
the above identified spectfication, including the claims, as 
amended by any annendment referred to above. 


fill. ii#j5^«!j?i^^3 TJfiJ^l^S 


1 acknowledge the duly to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56, 



Btirdei-i Hour Sistiment This lonn is cslimHted to lute 0.4 hours to ctmipJtftc Time will vary vieptrndini: upon the neeile of the individual case. Any comments on the 
Ht-nouni of lime you «rc remiired to compiele (his tomn Nhoiild he .wnt to the Chief Information Officer. Patent and Tr«(lcni»rlc OfTict. Washin^tion, DC 20231. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comm!ssinnc:r .)f P.ients snd Trademarks. Washingion, DC 20231 . 
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Prior Foreign Appltcation(s) 

11-255918 

(Number) 



(Number) 



Japan 



(Country) 



(Country) 



(Application No ) 



(Filing Date) 



v'^m^Mz^?i^^^o:>4{m\cr^-r?^iKnfj:^m^--:>v^xm 
^^m^h6z.t^tmLx^^-£t. 



(Application No.) 



(Application No.) 



(Filing Date) 

(Filing Date) 
(tiJISe) 



I hereby claim foreign priority under Title 35, UnHed States Code, 
Section 119 (a)-(d) or 365(b) of any foreign applk:ation(s) for patent 
or inventor's certificate, or 3S5(a) of any PCT Internationaf 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International appttcation having a filing date 
before that of the application on which fKiority is clainried. 

Priority Not Claimed 

09/September/1999 

(Day/Month/Year Filed) ° 



(Day/Month/Year Filed) 

I hereby claim the benefit under Title 35, United States Code. 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.' 



(Filing Date) 
(WJ^B) 



\ hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States 3pplication(s), or365(c} of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.66 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status: Patented, Pending. Abandoned) 

(Status: Patented, Pending. Abandoned) 

I hereby declare that all statements nnadc herein of my own 
knowledge are true and that all statements made on tnfonmation 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonnwnt, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statenr»ents may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, 1 hereby appoint 
the foilowing Attomey(£) and/or agen((s) to prosecute this 
application and Iran&act all busines* k> the Patent and Trademark 
Orfice connected thercwilh (list n^wQ snd registration numbor) 

See Attachment A 



Send Correspondence to; 

Brinks Hofer Gilson & Lione 
P.O. Box 10395 
Chicago, Illinois 60610 
(312) 321-4200 



Direct Telephone Calls to; [namt andtthphone numbef) 



Fult name of sole or firsl inventor 

Shigenori Yamasaki 



Inventor's signature Date 

S)^^Z^?ae/ )C^A^^/r/ August 2 5 



Residervce 

Miyagi-ken, Japan 



Ciliztnship 

Japan 



Post Office Addfe^^ c/o ALPS ELECTRIC CO., LTD. 

1-7 Yukigaya, Otsuka-cho, Ota-Ku, Tokyo, Japan 



Full name of second }oin( inventor, if any 

Koichi Abe 



Second inventor's signature 



Date 

August 25, 2(llOC 



Reside r>ce 

Miyagi-ken, Japan 



Citizenship 

Japan 



Post Olftce Address c/o ALPS ELECTRIC CO., LTD, 

1-7 Yuklgaya, Qtsuka-cho, Qta-ku, Tokyo, Japan 



2000 



(if — tlP4cOjtiSi;^I?i-MCOl l>^^lCceiiL . ^r-f (Supply sknilar tn»ormation and signature for third and subse<iuent 

^^^) joint inventors.) 



ATTACHMENT A 



Guy W. Shoup 


26,805 


F. David AuBuchon 


20,493 


Gustavo Siller, Jr. 


32,305 


Jasper W. Dockrey 


33,868 


John C. Freeman 


34,483 


William F. Prendergast 


34,699 


Michael E. Milz 


34,880 


Paul E. Rauch 


38,591 


Vita G. Conforti 


39,639 


Tadashi Horie 


40,437 


Richard K. Clark 


40,560 


Joseph F. Hetz 


41,070 


Daniel B. Burg 


41,649 


Jason C. White 


42,223 


James A. Collins 


43,557 


Abdollah Katbab 


45,325 


Anthony P. Curtis 


46,193 



